Through the Sequential Mixed Methods Approach, 24 final year power engineering students underwent 12 learnshops on creativity and entrepreneurship with an attempt to foster creativity and entrepreneurial self-efficacy among them. Pre-and post-test on creativity using Torrance's Test of Creativity (TTCT) and Entrepreneurial Self-efficacy questionnaires were used to determine the level of both creativity and entrepreneurial self-efficacy.
Introduction
The advent of the global information age believed to have begun in the late 1800s and gained momentum in the 1960s suggests a change from emphasizing performance to the ascendancy of competency models in curriculum especially in Universities of Technology (UoTs) (OBE) . OBE, with all its problematic philosophical underpinning, ushered in an era of competency training in line with global emphasis on employability skills for the knowledge-based economy. The post-industrial work designs demand creativity and entrepreneurship as companies shift from industrial brawn-based production systems to brain-underpinned service provision that accentuates decentralized, independent and innovative units that identify new opportunities or sustain existing ones in a hypercompetitive global market (Castells, 2001, p. 9) . Furthermore, the South African economy's absorption rate of new recruits, reeling from global hyper-competitiveness, has declined to less than 4% (Davies, 2001, p. 32 These prevailing circumstances in the globalizing economy provide ample opportunities for UoTs to consolidate their niche and meet the needs of the emerging economic landscape. However, UoTs are still generally locked in the temporality that emphasizes conventional problem-solving, replication of industrial processes and unproblematized Work Integrated Learning. Studies on UoTs curricula paint a picture of institutions that are still stuck within the performance models of pedagogizing knowledge that tend to accentuate content mastery over skills development, drive acquisition metaphors in learning and signify annihilation of the other in assessment (McKenna & Sutherland, 2006; Kraak, 2008) . This hegemonic control over formal curricula can be traced from the transportation of industry images of timeline, efficiency and tasks control into formal curricula during the industrial age when focus shifted from committing to students to curtsying to industrial whims. These industry images brought panics in learning where semester examinations and marks become the hall marks of curricula efficiency where classroom actors thought and time spaces are mediated through these images. Ironically, the industries are shifting away from these images as efficiency is increasingly becoming a matter of gaining competitive edge through creativity and entrepreneurial self-efficacy at units' level that leads to disruptive innovations.
This study focuses on stimulating the growth and development of creativity and entrepreneurship at one University of Technology by, jointly with one engineering undergraduate lecturer, taking final year engineering undergraduates through 12 learnshops. These learnshops sought to improve the ideas' generation of these undergraduates through increasing their fluency, flexibility and originality which are the three dimensions of creativity (Torrance, 1990 (Torrance, , 2008 , and also examined their increasing confidence that they can perform and operate business ventures successfully. Case studies and projects were used to actualize the study's objectives.
The curriculum topic focused on the power generation epochal shifts and possible alternatives in the face of ecological degradation.
The Theoretical Framework
The critical element in outcomes-based education (OBE) is its accentuation on shifting curricula focus from performance models to competency models that signify competencies such as creativity and entrepreneurship hence the symbolic shift in UoTs in 2004. While the adoption of OBE and its competency underpinning of UoTs curricula is a relatively new phenomenon in these institutions, the concept of competency can be traced to the 1960s and early 1970s when fields such as psychology, linguistics and sociology investigated it and its efficacy possibilities. Competency can be defined as the procedures for engaging with and constructing the world so that it is intrinsically creative and tacitly gained in mostly informal interactions (Bernstein, 1996, p. 55) . One particular important point about competencies is that they are practical accomplishments that are capable of being achieved beyond the ambit of especially asymmetrical power relations with their differential unequal positioning of individuals (Bernstein, 1996, p. 55) . In a sense, competencies are social in nature and almost free of culture thus generic and applicable across cultures and geopolitical spaces.
The social logic of competencies entails active human agency, full participation, active communication, teamwork and democratic gains that reject notions of deficit and knowledge absences such that the assumption is that all people are capable of being competent albeit in differing and complimentary ways. This means that classroom actors need to be actively and creatively constructing meaning in ways that lead to emancipation and releasing of thought and time spaces. The microgenesis of competencies is traceable from the liberal, progressive and radical ideologies of the early sixties which, then, had nothing to do with education and more with prevailing and countervailing intellectual discourses such as Chomsky's grammar, Piaget's behaviourism and Garfinkle's structural functionalism. Entry into education resulted in competencies posing an alternative pedagogic model which pedagogized knowledge in a distinctively different way and challenging the entrenched performance models in curricula.
These two contrasting models of teaching and learning are presented below to indicate curriculum shifts that OBE-driven competencies permit and curricula shifts that need to be made in UoTs to ensure the proper preparation of our students for the global information age and its post-industrial economic activity (Beinstein, 1996 , p. 58) (see Table 1 ). In a sense, the competency model recontextualizes curricula knowledge in ways that compel the restoration of the relationship between teaching and research that the post-epistemic era, which separated them, created. The restoration of teaching and research relationship ensures that teaching curbs the esoteric tendencies of research and research disrupts the routinizing tendencies of teaching. The space category under the competency models indicates a situation where learners have considerable control over the construction of space as pedagogic sites so that greater access to this control is most likely to build confidence and self-belief emanating from a sense of belonging and owning. As Thaver (2006, p. 18) suggests those who form part of the territorial core tend to derive three territorial satisfactions.
These territorial satisfactions are identity, security and stimulation which enable learners to attempt new things in a safe environment and these are ideal conditions for creativity. Under the performance models which characterize current curricula arrangements in former Technikons, pedagogic spaces and practices are clearly marked and explicitly controlled so that learners are restricted from constructing their own pedagogic spaces thus making classroom encounters inimical to creativity.
The time category under the competency models accentuates the learners' present situation so that time is not the measure or marker of different activities. The future is viewed as the present tense that was anticipated the previous day (tomorrow is the today you have been talking about yesterday) such that the present tense is the temporal moderator that reveals what the learners know at that particular moment and what needs to be made available by the classroom encounter to enrich the learner's abilities. Performance models explicitly and finely punctuate time as a marker of different activities (Bernstein, 1999, p. 39) , such that the time punctuation necessarily constructs the future thus permits the Newtonian Mechanics view of time which fits the industrial timelines and makes educational tasks management possible where integrated knowledge is reduced to discrete, isolated packs of knowledge.
The competency models discursive position assumes the form of projects, themes, ranges of experience, a group base where the learner has a greater measure of control over selection, sequence and space of learning with emphasis placed on competencies that the learner already possesses (Bernstein, 1996, p. 39 ).
The discourse under performance models assumes the form of specialization of subjects, skills, procedures which are clearly delineated in terms of form and function. Learners have little control over selection, sequence and pace and learners' texts are graded and stratify learners in terns of achievement (Bernstein, 1996, pp. 58-59) .
Evidence that learning has taken place is often focused on, in the case of competency models, what the learner possess at a specific point in time so that it can be enriched by the classroom encounters. The performance models emphasize what is missing and absent in the learner and how that can be corrected and filled.
Pedagogic control in classroom encounters is not given priority as classroom practice structures and classifications are not signified thus competency models encourage a lot of self-regulation on the part of learners.
As classroom practice structures are explicit, order, predictability and certainty are signified in a way that restrict pedagogic spaces, time and discourses.
Teachers' autonomy over his/her pedagogic practices relative to the centralizing tendencies of the institutions through faculties is relatively higher in the competency models than it is under performance models where efficiency is determined in terms of completions of prescribed syllabuses and semester marks.
The costs of training teachers under the competency models are relatively higher because of the underlying theories that inform competency models and the relative hidden costs embedded in competencymodels such as funding projects, innovative products emanating from these projects, visits and consultations. Performance models have relatively cheaper costs of training teachers and accentuate pen-and-paper examinations with less practicality. These performance models ensure less commitment of capital resources in learning hence their continuation despite their moribund status in the global information age.
Research Method
Twenty four final year power engineering undergraduates were purposively selected and underwent 12 learnshops which attempted to improve their ideas generation through increasing their fluency, flexibility and originality. Flexibility refers to the number of a variety of ideas each research participant generate and originality means the number of ideas that are not obvious, commonplace, banal or well established. These research participants were also tested on entrepreneurial self-efficacy which focused on the level of confidence of each research participant in performing entrepreneurial activities.
The research participants were pre-and post-tested on creative abilities through the standardized creativity tests called the Torrance's Tests of Creative Thinking, Verbal Forms B (TTCT). TTCT have proved to be valid across levels of intellectual capacity, confirmed by various studies for different age groups (Torrance & Wu, 1981, pp. 71-76; Miller, 2002, pp. 1-89; Plucker, 1999, pp. 36-39) and have proved to be culturally neutral (Torrance, 1990) . The entrepreneurial self-efficacy focused on innovation, marketing, management, risk-taking and financial skills. The ESE questionnaire was adapted from De Noble (1999) and Forbes (2005) . The research participants were exposed to 12 learnshops in which the power generation epochal shifts towards alternative energy sources were jointly investigated through case studies and projects. The case studies and projects were investigated within the environmental degradation discourse with particular focus on global warming and greenhouse gases emissions. The ideas generated through these exercises were intended to identify original ideas that could be further pursued to achieve entrepreneurial capabilities. The TTCT were scored using the TTCT Manual for Scoring and Interpreting Results-Verbal Forms B (2008) . A t-test was done on ESE and the population distribution is assumed normal (see Table 2 ). 1  41  31  15  42  34  31  2  44  37  16  56  34  32  3  45  27  14  60  33  23  4  62  39  32  59  45  37  5  54  33  24  119  71  59  6  50  31  24  80  73  50  7  58  34  36  39  34  31  8  48  36  29  64  50  49  9  49  39  26  55  45  32  10  45  39  26  58  54  39  11  49  40  26  68  52  34  12  59  33  42  52  31  37  13  46  20  32  87  23  48  14  42  25  27  40  27  29  15  37  18  25  50  34  34  16  63  53  28  66  60  34  17  63  58  26  94  71  25  18  44  42  24  61  57  45  19  36  36  14  48  48  17  20  39  39  13  33  32  4  21  38  36  18  58  56  38  22  39  36  13  47  43  33  23  57  55  28  31  30  12  24  40  35  20  61  54  36  Total  1,148  882  578  1,428 1,091 809
Results
There has been generally an increase in the number of ideas research participants generated post-training
(1,148 to 1,428). There has also been an increase in the number of a variety of ideas generated by research participants (882 to 1,091). Research participants have also demonstrated a shift from generating a lot of ideas which were common, established and unoriginal to efforts on distinctive ideas that show a move outside the known frameworks of ideas (578 to 809). The latter creativity dimension is significant in that it creates conditions for further exploration in innovativeness and entrepreneurship.
There has been an incremental improvement on the confidence of research participants in performing tasks related to the entrepreneurship-based projects. The projects that were tackled by research participants in the learnshops have since been continued in the Students In Free Fnterprise (SIFE). SIFE is a body that assists students around the world to become the next generation of business leaders. It offers university students a relevant and rewarding opportunity to share their knowledge in developing community-based businesses such as financial literacy, market economy, entrepreneurship, success skills and business skills.
Concluding Remarks
Twenty first curriculum enactment at all tiers of education especially higher education is informed mainly by entrepreneurialism as a philosophy of choice to permit the 21st century employability skills in an age of super-complexity and hyper-competitiveness. The efforts of this study and its modest contribution are on shifting curricula efforts and classroom practices to grow and develop the competencies of students in a conducive and enabling learning environment where all the actors are in a continuous process of learning.
